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CHRONIC TOXICITY SUMMARY

ETHYLENE GLYCOL MONOETHYL ETHER ACETATE
(EGEEA; 1-acetoxy-2-ethoxyethane; 2-ethoxyethanol acetate; 2-ethoxyethyl acetate; acetic acid,

2-ethoxyethyl ester; beta-ethoxyethyl acetate; Cellosolve® acetate; ethoxy acetate; ethyl
Cellosolve® acetate; Poly-solv® EE acetate; ethyl glycol acetate;  oxitol acetate)

CAS Registry Number: 111-15-9

I. Chronic Toxicity Summary

Inhalation reference exposure level 300 µg/m3 (60 ppb)
Critical effect(s) Teratogenicity and fetotoxicity in rabbits
Hazard index target(s) Development

II. Chemical Property Summary (HSDB, 1996)

Description Colorless liquid
Molecular formula C6H12O3

Molecular weight 132.16 g/mol
Boiling point 156°C
Vapor pressure 2 torr @ 20°C
Solubility Soluble in water (229 g/L at 20°C); soluble in

alcohol, ether, acetone; miscible with olive oil,
aromatic hydrocarbons

Conversion factor 5.41 µg/m3 per ppb at 25ºC

III. Major Uses and Sources

Ethylene glycol monoethyl ether acetate (EGEEA) is used in automobile lacquers where it
retards “blushing” and evaporation and imparts a high gloss (HSDB, 1996).  It is also used as a
solvent for nitrocellulose, oils, and resins and as a component of varnish removers and wood
stains.  EGEEA is also used in the treatment of textiles and leather.  The annual specific
statewide industrial emissions of EGEEA from facilities reporting under the Air Toxics Hot
Spots Act in California based on the most recent inventory were estimated to be 66,851 pounds
(CARB, 1999).

IV. Effects of Human Exposure

No studies relating exposure to EGEEA to adverse health effects in humans were located in the
literature.
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Ten male volunteers were exposed to EGEEA by inhalation.  Five were exposed to 14, 28, and
50 mg EGEEA/m3 and five to 28 mg/m3 for 4 hours (Groeseneken et al., 1987a).  Twenty-two
percent of the absorbed dose was eliminated in the urine as ethoxyacetic acid within 42 hours.  In
another study, male volunteers exposed to EGEEA by inhalation under various conditions were
found to eliminate some in the form of ethylene glycol monoethyl ether (EGEE) (Groeseneken et
al., 1987b).

V. Effects of Animal Exposure

Pregnant rabbits (24 or 25/group) were exposed to 0, 25, 100, or 400 ppm EGEEA by inhalation
for 6 hours/day on gestational days 6-18 (Tinston et al., 1983; reviewed in Doe, 1984).  The
animals were killed on gestational day 29.  Maternal effects (decreased weight gain, decreased
food consumption, decreased hemoglobin) were observed in the high-dose group.  The number
of rabbits with total fetal resorptions was increased in the 400 ppm dose group, accompanied by
a decrease in weight in surviving fetuses.  A reduction in average fetal weight was also observed
at 100 ppm EGEEA, but this effect may relate to the increased litter size among dams in this
dose group.  Evidence of teratogenicity was observed in the 400 ppm dose group, with increased
major malformations of the vertebral column.  Both 400 and 100 ppm EGEEA were found to be
fetotoxic as indicated by retarded ossification.  No statistically significant effects were observed
in the 25 ppm dose group, although a single case of a major defect (kidney agenesis) was
observed in both the 25 and 400 ppm EGEEA dose groups.

Rats (10/sex/dose) and rabbits (2/sex/dose) were exposed for 4 hours/day, 5 days/week for 10
months to 0 or 200 ppm EGEEA (Truhaut et al., 1979).  Observation of body weight gain,
hematology, clinical chemistry, and gross pathology revealed no toxic effects among treated
animals.  Among male rats and rabbits, “discrete lesions of tubular nephritis with clear
degeneration of the epithelium with hyaline and granular tubular casts” were observed.  Four
hour exposure to 2000 ppm EGEEA resulted in transient hemoglobinuria and hematuria in
rabbits (2/sex/dose), but not rats (10/sex/dose).  No pathological lesions were observed following
a 2 week observation period.

Dogs were exposed to 600 ppm EGEEA for 7 hours/day for 120 days (Carpenter et al., 1956;
Gingell et al., 1982).  Hematological, clinical chemistry, and histopathological examination
revealed no adverse effects.

Pregnant rats and rabbits (24/group) were exposed to nominal concentrations of 0, 50, 100, 200
or 300 ppm EGEEA by inhalation during gestational days 6-15 and sacrificed on gestational day
21 (Union Carbide Corporation, 1984).  Maternal effects in rats included increased absolute liver
weights (all treated groups); increased relative liver weights, and decreased RBC count,
hemoglobin, hematocrit, and RBC size (all but low-dose group); decreased food consumption,
increased white blood cell count, and decreased platelet count (200 and 300 ppm groups).  An
increase in the number of non-viable implantations per litter was observed at 300 ppm and
decreased average fetal body weight per litter was observed at 200 and 300 ppm EGEEA.
Visceral and skeletal malformations were widely observed at both 200 and 300 ppm EGEEA.
Among rabbits, maternal effects included decreased platelets (100, 200, and 300 ppm); decreased
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weight gain, decreased gravid uterine weight, increased number of dams with non-viable
implants, and increased number of non-viable implants per litter (200 and 300 ppm); increased
occult blood, increased mean corpuscular volume, decreased corpora lutea/litter and increased
early resorptions/litter (300 ppm).  Visceral and skeletal malformations were observed in the
100, 200, and 300 ppm EGEEA dose groups.

Pregnant rats were exposed to 0, 130, 390, or 600 ppm EGEEA for 7 hours/day on gestational
days 7-15 (Nelson et al., 1984).  Dams were sacrificed on day 20.  Complete resorption of litters
was observed at 600 ppm.  Skeletal and cardiovascular defects and decreased fetal weight and
fetal resorptions were observed at 390 ppm EGEEA.  Reduced fetal weights were also observed
at 130 ppm EGEEA.

Ethylene glycol monoethyl ether acetate (0.35 ml = 2.6 mmole/treatment) or water was applied
to the shaved skin of pregnant rats four times daily on days 7 to 16 gestation (Hardin et al.,
1984).  EGEEA treated rats showed reduced body weight (from litter resorption) and
significantly fewer live fetuses per litter.  Litters from treated dams also showed significantly
increased visceral malformations and  skeletal variations.

VI. Derivation of Chronic Reference Exposure Level (REL)

Study Tinston et al., 1983
Study population Rabbits
Exposure method Discontinuous inhalation exposure
Critical effects Fetotoxicity
LOAEL 100 ppm
NOAEL 25 ppm
Exposure continuity 6 hours/day, 7 days/week
Exposure duration 13 days
Average experimental exposure 6.2 ppm for NOAEL group (25 x 6/24)
LOAEL uncertainty factor 1
Subchronic uncertainty factor 1
Interspecies factor 10
Intraspecies factor 10
Cumulative uncertainty factor 100
Inhalation reference exposure level 0.06 ppm (60 ppb, 0.03 mg/m3, 300 µg/m3)

A review of the literature on the toxicity of EGEEA indicates that the most sensitive endpoint of
toxicity is that seen in experimental animals showing developmental effects from inhalation
exposure during pregnancy.  There are no adequate data associating exposures in humans with
toxic effects for the development of a chronic reference exposure level.  Separate studies in
animals have demonstrated developmental toxicity.  Reduced fetal weights were observed in rats
exposed to 130 ppm EGEEA on gestational days 7-15 (Nelson et al., 1984).  Skeletal and
cardiovascular defects were observed at the next higher dose of 390 ppm EGEEA, and all litters
were resorbed in the high-dose group.   Visceral and skeletal defects were observed in all but the
low-dose group (50 ppm EGEEA) in the litters of rabbit dams exposed to EGEEA on gestational
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days 6-15 (Union Carbide Corporation, 1984).  Fetotoxicity, as indicated by retarded bone
development, was observed in all but the low-dose group (25 ppm EGEEA) in the litters of
rabbit dams exposed on gestational days 6-18 (Tinston et al., 1983).  The lowest dose levels
showing developmental toxicity are those reported by Union Carbide Corporation (1984) and
Tinston et al. (1983), with 100 ppm EGEEA showing developmental defects in the offspring of
exposed dams.  Since only the Tinston et al. (1983) study also showed an exposure level without
effect (a NOAEL), this study has been selected for the development of the chronic REL.

VII. Data Strengths and Limitations for Development of the REL

Strengths of the database for EGEEA include the large number of animal studies available.
Limitations include the lack of any human data for exposures longer than 4 hours and the lack of
sperm count studies, a critical effect for the related compounds, EGEE and EGME.  However,
the REL calculated is similar to that for EGEE which is based on testicular degeneration.
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